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(54) METHOD OF DIAGNOSING DIABETES 

(57)Abstract: 

PROBLEM TO BE SOLVED: To find a useful factor for diagnosing diabetes, and to provide a 
method for diagnosing diabetes using the same, which is clinically useful. 

SOLUTION: The method for diagnosing diabetes predicts the degree of progress and the degree of 
the seriousness of diabetes illness, by measuring the concentration of a retinoic acid in the blood 
of a diabetes subject, thereby obtaining useful information for the selection of the method of 
treatment. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://wwl9.ipdl.ncipi.go jp/PAl/result/detail/main/wAAATSaiTEDA4161633^^^ 9/20/2006 



• JP,2004-163379,A [TECHNICAL FIELD] Page 1 of 1 



* NOTICES * 

JPO and MCIPI are not: responsible for any 
damages caused by t:he use of t:hxs ^ransla'tion. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[The technical field to which invention belongs] This invention relates to the diagnostic approach useful 
to a diagnosis of human diabetes mellitus. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the diagnostic approach useful 
to a diagnosis of human diabetes mellitus. 

[Description of the Prior Art] At least 30 million diabetics get down all over the world, and the number 
of patients is increasing with aging of current and rapid population today. And the increase of the further 
number of patients will be predicted from now on. Also in Japan, as for this inclination, not an exception 
but current and about 7 million people are suffered jfrom diabetes mellitus, and, several years after, that 
number is considered that it will amount to 10 million people. 
[0002] 

Although performed by blood sugar level measurement of after [ a sugar load ] 1 hour and/or in the 
blood sugar level measurement at the time of hungry, and 75g oral carbohydrate tolerance test, and 2 
hours, since the diagnostic approach of of the diabetes mellitus and the prediabetic state which are 
performed clinically now needs to carry out multiple-times extraction of the blood about one diagnosis, 
it gives a test subject pain. Moreover, HbAlc (GURUKO hemoglobin) concentration is widely used for 
the diagnosis of diabetic severity. Hemoglobin is what was combined with the glucose in blood 
nonenzymatic, and since HbAlc generates depending on the glucose concentration in blood, it is not 
influenced by temporary physiology condition reflecting the blood sugar level for one to two months 
before an inspection time. Therefore, since diabetic severity is expressed correctly and it becomes the 
good index of blood sugar control, it has been an indispensable index in a diabetic therapy. 
[0003] 

Although decision of a stadium is important in a diabetic therapy, decision of a stadium is synthetically 

made by the clinical view including the above-mentioned approach, it is hard to say that it has sufficient 

objectivity, and the diagnostic approach based on a new index is desired. 

Although diabetes mellitus is a kind of a metabolic disease and is characterized by chronic 

hyperglycemia, in addition to this, there are abnormalities characteristic of the saccharometabolism, 

lipid metabolism, proteometabolism, etc. 

[0004] 

For example, in I-beam diabetes mellitus, the inclination for the blood drug concentration of retinol to 
fall rather than healthy people is accepted (for example, nonpatent literature 1, 2 reference). On the other 
hand, it is known that the incHnation for the blood drug concentration of retinol to rise rather than 
healthy people in II type <2> diabetes mellitus will be accepted (for example, nonpatent literature 3, 4 
reference). However, the relation between the blood drug concentration of retinol, diabetes mellitus, and 
its complication is not clear. 
[0005] 

It is peroxisome as a receptor in a nucleus which activates the peroxisome which is one of the 
intracellular organelles which is participating in disassembly of a fat in recent years with the compound 
which has multiplication, proliferator activated receptor (PPAR) was identified. This PPAR is retinoid. 
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X Forming receptor (RXR) and a dimer and acting as a transcription factor of a gene is known (for 
example, nonpatent literature 5 reference). Although three sorts of subtypes, alpha, beta, and gamma, are 
known by PPAR, especially PPARgamma has played the role important for differentiation of a fat cell, 
and it is clear to have the operation which raises a diabetic's insulin susceptibility further. Although the 
physiological ligand of PPARgamma in the living body is still unknown, about RXR, the 9-cis~retinoic 
acid which is one of the metabolite of retinol is considered to be physiological ligand. Moreover, the all 
transformer retinoic acid which is similarly one of the metabolite of retinol is considered to be the factor 
which checks differentiation of a fat cell (for example, nonpatent literature 6, 7 reference). 
[Nonpatent literature 1] Tohoku joumal of experimental medicine, 1986, the 149th volume, p. 133-143. 
[Nonpatent literature 2] The American journal of clinical nutrition, 1989, the 50th volume, p.329-331. 
[Nonpatent literature 3] International joximal for vitamin and nutrition research = Joumal international 
de vitaminologie etde nutrition, 1991, the 61st volume, p.328-333. 

[Nonpatent literature 4] American joumal of the medicalsciences. N.S., 1995, the 310th volume, p,177- 
182. 

[Nonpatent literature 5] Nature, 2000, the 405th volume, p.42 1-424. 

[Nonpatent literature 6] Differetiation, 1982, the 23rd volume, p. 164- 169. 

[Nonpatent literature 7] Molecular and cellular biology, 1997, the 17th volume, p.1552-1561. 

[0006] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is finding out a 
useful new factor to a diabetic diagnosis, and is a thing which used this and for which the useful 
diabetes-mellitus diagnostic approach is offered clinically. 
[0007] 

[Means for Solving the Problem] this invention persons came to complete this invention, as a result of 
advancing research wholeheartedly that the above-mentioned technical problem should be solved. 
[0008] 

That is, it is the diagnostic approach of the diabetes mellitus characterized by making retinoic acid 

concentration in blood into an index. 

[0009] 

Furthermore, it is the diabetes-mellitus diagnostic approach characterized by this retinoic acid being an 

all transformer retinoic acid. 
[0010] 

[Embodiment of the Invention] In spite of the role with the RECHINON acid important in the living 
body which is active metabolite of retinol, any examination was not made about the RECHINON acid 
concentration in blood, and diabetic relation, either, this invention persons traced that the retinoic acid 
concentration in blood and relation fixed to diabetic symptoms were seen, and the diagnostic approach 
of the diabetes mellitus characterized by the retinoic acid concentration in blood measuring was 
completed. That is, by measuring the retinoic acid concentration in a diabetic's blood, extent and 
severity of a diabetic advance can be predicted and useful information can be acquired to selection of the 
therapy approach. 

The correlation of extent of a diabetic advance and HbAlc concentration is known well. Since retinoic 
acid concentration and Hb A 1 c concentration correlated, it became clear that retinoic acid concentration 
correlates with extent of a diabetic advance. In this way, the diagnostic approach of new and useful this 
invention of diagnosing advance extent of the diabetes mellitus by measurement of retinoic acid 
concentration was completed. 

As a measuring method of the retinoic acid concentration in blood, various approaches can be 
considered for this contractor. High performance liquid chromatography-mass spectrometry (liquid 
chromatography-mass spectrometry) or the approach by high performance chromatography (HPLC) is 
simplicity, high sensitivity, and high degree of accuracy, and is desirable. Although measurement by gas 
chromatography mass spectrometry (GC-MS) also has indispensable derivatization of a measurement 
sample, they are high sensitivity and high degree of accuracy. Moreover, the fluorometric analysis using 
an antigen-antibody reaction is also practical. 
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[0011] 

It is also possible to measure, after pretreating the blood used as the measuring object by the suitable 
approach on the occasion of measurement of the retinoic acid concentration in blood by HPLC. By 
pretreating, it attains [ high sensitivity and highly precise measurement ] more and is desirable. In 
pretreatment, it can depend and distribute to the deproteinization by centrifugal separation, an organic 
solvent, etc., the extract by the organic solvent, an acid, or a base, and known approaches, such as use of 
an aminopropyl column, can be combined with arbitration. 
[0012] 

as the column support used for HPLC ~ a normal phase system and an opposition system — although 
either can be used, separation is good and is more desirable. [ of the opposition systems, such as an ODS 
column, ] 
[0013] 

As the detection approach in HPLC, although any of the known detection approach are sufficient, the 
approaches by absorption of ultraviolet rays or fluorometry are simple and high sensitivity, and are 
desirable. Moreover, selectivity and sensibility can also be raised by changing absorption intensity, 
absorption wavelength, fluorescence intensity, etc. by derivatizing a retinoic acid. 
[0014] 

Although an example explains the diagnostic approach of the diabetes mellitus by measurement of the 

retinoic acid concentration in blood in this invention below at a detail, this invention is not limited to an 

example. 

[0015] 

[Example] 

(1) Preparation of a blood serum 

About 10ml of blood was extracted in the Sekisui Chemical INSE pack (a blood serum separating 
medium is entered [ a coagulation accelerator (thrombin), ]), at the room temperature, the at-long- 
intervals alignment was carried out 3000 rpm at 4 degrees C after neglect for 10 minutes for about 1 
hour, and the blood serum was moved to the polypropylene tube. It extracted after preservation at an 
extract or -20 degrees C immediately on several by the extract approach described below using 1ml 
among those. 
[0016] 

(2) Extract operation 

In the following actuation, the sample was dealt with imder protection-from-light conditions. For the 
lOmI brown- with screw cap test tube which carried out argon inert gas replacement of the 1ml of the 
blood serums, ethanol 2ml was added and at-long-intervals alignment separation was carried out 1 800 
rpm at the room temperature after the vortex for 5 minutes, the 10ml pickpocket who put in 2ml (pH4.5) 
of lOOmM ammonium acetate water solutions, and did argon inert gas replacement of the supematant 
liquid beforehand ~ it moved to the with test tube. After adding n-hexane / 5ml (9/1) of ethyl acetate 
there and shaking violently, at the room temperature, 1 800 rpm, at-long-intervals alignment separation 
was carried out for 3 minutes, the test tube was soaked in the acetone into which dry ice was put, and the 
water layer was frozen. After putting on the aminopropyl column (ISOLUTE NH2,500mg / 3ml, 
International Sorbent Technology, UK) which carried out conditioning of the organic layer by n- 
hexane / 2ml (9/1) of ethyl acetate and carrying out sequential washing by diethylether 1ml twice by 
chloroform / n-hexane / 2ml [ of ethyl acetate ] (9/1), and 2-propanol (2/1) 2ml, elution of the retinoic 
acid was carried out by diethylether 2ml which contains an acetic acid 3%. This fraction was condensed 
under the argon gas air current, and it dried. Ethanol SOmicrol was added here, and it dissolved, and 
analyzed in HPLC. 
[0017] 

(3) HPLC analysis 

HPLC analysis was performed by connecting an ultraviolet-rays detector (Shimadzu, SPD-lOA) and an 
integrator (Shimadzu, CR-8A) to a Shimadzu LC-IOAS pump. A column is COSMOSIL. 4C18-AR-II 
(250x4.6mm, 5 micrometers, Nakarai Tesuku make) was used at the room temperature. 
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[0018] 

It was eluted by part for 0.6ml/of the rates of flow a solvent A:acetonitrile / methanol / 2% at 0-60% (8 
to 14 minutes), 60-70% (14 to 16 minutes), and 70% (16 to 38 minutes) a gradient presentation (content 
of Solvent B), and 0% (0 to 8 minutes), using an acetic acid (60/16/24, v/v/v) and a solvent 
B:acetonitrile as a mobile phase. Detection was performed in 345nm. 
[0019] 

(4) The quantum of a retinoic acid 

Retinoic acid preparations were added and collected into the blood semm, and the calibration curve 
created them into it. Linearity (R2> 0.999) with a coefficient of dispersion good at 10% or less was 
acquired. The extraction efficiency of a retinoic acid was presumed to be 80%, and, in the case of the all 
transformer retinoic acid, in the case of :0.27ng/ml, 0.08 ng/ml, and a 13-cis- retinoic acid, the limit of 
determination (LOQ) and limit of detection (LOD) were presumed to be :0.22ng/ml and 0.07 ng/ml, 
respectively in the case of :0.44ng/ml, 0.13 ng/ml, and a 9-cis- retinoic acid. 
[0020] 

(5) Biochemical inspection 

Blood sugar level: It measured immediately after blood collecting with the small blood-sugar- 
determination machine (electrode: guru test sensor). 

[0021] 

SRL and Inc. were requested about the quantum of HbAlc, and TC (total cholesterol), HDLC (HDL 

cholesterol), TG (triglyceride) and FFA (free fatty acid). 

[0022] 

[The example 1 of measurement] 

The result of having measured [ healthy persons / six ] the diumal variation of the retinoic acid 
concentration in blood for the result of having measured the daily variation of the retinoic acid 
concentration in blood 4 times every 3 hours, 4 times over three weeks to Table 1 about four healthy 
persons was shown in Table 2. 
[0023] 
[Table 1] 







(SD) 




(ATRA) 


1. 7 2 ng/ml 
(1. 3 2-2. 2 5) 


19. 7% 
(4. 5) 


0.5 1 


(13c RA) 


2 . 1 0 n g /m 1 
(1. 6 2-3. 0 0) 


11, 8 % 
(8. 2) 


0.053 


ifllff^J^JW:^— 7> (BG) 


9 0. 8mg/d 1 
(8 4-1 0 5) 


5. Z% 
(2. 3) 


0. 54 


hO^'J-feU H (TG) 


7 6. Smg/d 1 
(4 2-1 3 7) 


2 5. 7% 
(4. 5) 


0.18 


mmmm (ffa) 


0. 45mEQ/'I 
(0. 12-1. 16) 


6 7. 1% 
(13. 2) 


<0. 0 0 0 1 



[0024] 
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[Table 2] 







Co D; 




(ATR A) 


1. 8 1 n g/m 1 


11.0% 

(A Vi\ 


0.7 4 


< 1 3 c R A) 


1. 9 5ng/ml 

/ i 1 . o Q 1 N 
^1, Ol — ^. O I) 


8. 4% 

(A n \ 


0.9 0 


iSl^if)V=l—P^ (BG) 


9 2. 8mg/d 1 


6. 4% 

/I Q ^ 
V 1 . o ; 


0.053 


i^ak;^5^o-;p (TO 


1 8 5. 2mg/d 1 
(143 — 279) 


6. 2% 

( 5 . 6 ) 


0. 2 2 


HDLn wxT^a— ;w 

KriL) L, K^) 


6 5. &m&/d 1 


6. 7% 


0.16 


h 'J^'J-feU h* (TG) 


6 8. 6mg/d 1 
(3 8-1 4 3) 


2 5, 5% 
(19. 2) 


0- 0 7 1 


mmmnm (ffa) 


0. 38mEQ/l 
(0. 16-0. 6 8) 


3 5. 3% 
(13. 4) 


0. 31 



[0025] 

[The example 2 of measurement] 

The measurement result of the retinoic acid concentration in blood about 1 8 healthy persons and 1 3 II 
mold diabetics was shown in Table 3 and Table 4. 
[0026] 
[Table 3] 
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1 4/4 


1 1/2 




mm 


32* 8iii7« d 
(n=l 8) 


5 6. 7± 1 5. 5 
(n=l 3) 


0. 0 0 0 1 


BMI (KG/m2) 


2 1. 2 ± 1. 7 
(n=l 8) 


2 2. 7 ±4. 3 
(n=l 3) 


0.286 


(TO (mg/d 1) 


1 9 0±33 
(n=l 7) 


1 8 6 ±3 3 
(n=l 3) 


0. 7 5 6 


HDLDI/Xt-P— ;V' 
(HDLC) 
(mg/d 1) 


6 3, 5± 1 1. 3 
(n = l 7) 


5 4. 4± 1 2. 4 
(n=l 1) 


0.057 


h Ui^U-feU H (TG) 
(mg/d I) 


1 3 6 ± 2 7 3 
(n=l 6) 


1 1 8±8 1 
(n=l 3) 


0.077 


jfiitti^;Un— X (BG) 
(mg/d 1) 


9 8. 5±7. 0 
(n=l 7) 


1 3 9 ±3 3 
(n=l 3) 


0.006 


Hb A 1 c 

(?g) 


4. 5 9 ±0. 14 

(n = 7) 


6. 7 5± 1. 2 4 
(n=l 3) 


<0. 0 0 0 1 


>r>m (ATRA) 
( n g /m I ) 


2. 0 8±0. 5 3 
(n= 1 8) 


1. 7 6±0. 5 4 
(n=l 3) 


0.092 


(1 3 cRA) 
(n g/m 1 ) 


2. 0 5±0. 2 6 
(n=l 8) 


1. 7 7±0. 3 9 
(n = l 3) 


0. 0 9 3 


ATRA+ 1 3 c RA 
(n g/m 1 ) 


4. 1 3 ±0. 6 1 
(n= 1 8) 


3. 5 4±0. 8 6 
(n=l 3) 


0.033 



[0027] 
[Table 4] 
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^i»C2 


ffill^l^ (r) 




ATRA 


- 0» 6 9 * 


mm 


1 3 c RA 


-0. 5 2 


mm 


HbAl c 


-0. 24 


Hb A 1 c 


ATRA 


0. 5 7 * 


HbAl c 


1 3 cRA 


0. 6 2 ♦ 


Hb A 1 c 


BG 


0. 3 7 


HbAl c 


TC 


0. 6 1 * 


Hb A 1 c 


HDLC 


0.15 


ATRA 


TC 


0.4 3 


ATRA 


HDLC 


0.2 9 


ATRA 


1 3 c RA 


0. 7 4 ♦ ♦ 


1 3 c RA 


TC 


0.3 1 


1 3 c RA 


HDLC 


0.6 1 



* P<0, 0 5. * * P<0. 0 1 



[0028] 

[Effect of the Invention] From Table 1 and 2, if coefficient of variation is compared, the diurnal 
variation within the day of the blood drug concentration of a retinoic acid will be stable to the same 
extent as the blood drug concentration of blood glucose, total cholesterol, and HDL cholesterol. On the 
other hand, concentration fluctuation of a triglyceride and free fatty acid is larger than concentration 
fluctuation of a retinoic acid. That is, between the days within a day are stopped low and blood-drug- 
concentration fluctuation of a retinoic acid is useful as an index of an illness diagnosis. 
[0029] 

Furthermore, II mold diabetic's retinoic acid concentration in blood has an inclination lower than a 
healthy person from Table 3. However, it cannot deny that this is based on the difference in the age 
distribution of II mold diabetic group and a healthy person group. The difference by the age distribution 
is not accepted in the index of other fats. 
[0030] 

From Table 4, correlation is accepted in the HbAlc concentration used as a diabetic index, and the blood 
drug concentration of a retinoic acid. That is, generally, since HbAlc concentration has advance extent 
and diabetic severity, and diabetic relation, it tums out that retinoic acid concentration is connected with 
diabetic advance extent and severity. Although total cholesterol and correlation are accepted, as for 
HbAlc concentration, correlation is not accepted to be age here. 
[0031] 

Moreover, especially correlation is not accepted to be the blood drug concentration of a retinoic acid, 
and other fat indexes in blood. 

The retinoic acid concentration in blood became clear [ the thing useful as an index of a new diabetes- 
mellitus diagnosis which is not known until now ] from the above result. 



[Translation done,] 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The diagnostic approach of the diabetes mellitus characterized by making retinoic acid concentration in 
blood into an index. 
[Claim 2] 

The diabetes-mellitus diagnostic approach according to claim 1 characterized by this retinoic acid being 
an all transformer retinoic acid. 



[Translation done.] 
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h -^^ t> h -r . ikip y t mmm (o m^^{zo\^-^x a^j: Ay h <D i^m ^j: ^ nx :^ 

^£A^^tz.. ^^m^ ^aik'p 4 >mm&tmmm(ommi,c~:^(Dmm7i^M.^ti^ ci 

nmn (Dn&i^ nm.&.m.t^=^mx ^ ^ m :)o ^ (d \z ^ m m ^ m> z. t t^^x ^ ^ 

o 

mmm(omn<D^mtHhAi cm^tco^mm^^i-a<^hthx\^^^, ^ / >mm 
^iHbAi c m A ^ m-r i> - t A> h . i^^y-^i^mmmi^mmm(Dmnff)mmtmm 
•t ^ :l t m h t ^j: t:i, r 5 L-xu'f-/4:ymm&<D-m:&i:c^:bm^mcomnm.m^ 
B'm^^mm.x^m^j::^^^^<Dmm:)7m7i^^^^titi, 

is. ^ (D U y 4 & <D m :)S m t bTtt, ail#(ci:o-C{iV^-5i/^5^.c;^fe;4S5t;tP3 

m'Mm.w ^ ^ ^ h y =7 y 4 — (lc-ms) , sfcft. i^mmw- ^ 

h y y -7 4 - (HPLC) i^iifif, /i>^oi«#ts-efe!9$f*bi/^o 

j?n-vh>/77-Y -^^j^^^hnpfh!; — (GC-MS) {CJ;SPJ^'bSiJ€l^>'>^/l' 

h mm^ T- 5 „ 

[0011] 

&{cJ;oTH^I^!^iilLT;0^feaiJ^Sr^t5::i:t.WtgT•foSo m i>!lim ^ n o Z. t \z. X o X . J; 

'3i«^^;«i^o, J; i« SiJ pl <!: ig ii? * L i^., Sfj *!i S *3 ^^ x (4 . it 'L^ ^J- . 

=fi-a^^J^ J; ^ l^g S . Wa^^J J: 5 tt m , J; -SS^^tt. T 5 y 7° n 
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[0012) 
[0013] 

[0014] 

0iJ ic i f3 P JC IS. -r -5 /4S ^ * ^ (4 A f*: «HJ (c: i5g $ n -5 >b CD T /<C „ 
[0015] 

[ * ffl ^aj 1 

( 1 ) skW <omM 

?raStL. ^?a-C' lBfffl©*icka^4t:T' 3 0 0 O r pm, 1 0^P^j®-L^Li&l^ff^7Ky7" 

p t°uv^::^-:/{c^Ufc„ -^ro 5 1 m 1 ^ m X HIT icm^ ^ m tH :lj m \z i ^ x W. lb 
(C tB , :t fc (4 - 2 0 °C -e ^ B # ^ ttl b fc o 
[0016] 

( 2 ) tt m # 

WTO^^t-^JVN-Ctt-y-V-y^/l^Srii^fe^f+TtCTSttJSiofCo Jfllffl m I ^ T /l^ =f :^ ^ :^ 
S^bTtl 0mlcD^>v?df-V-^7°#^ife«i^«=(Ci:i9, ^ ^ — /U 2 la I =^ HQ X. T 
^ ^'ik. *MT- 1 8 0 0 rpm. 545-MS.L^5J-jltLit„ ±ftSrfcib;ei^Dii6l0 0mMg^^ 
T > =^ ^ ^ J>.7^1^m V n A . 5) 2ml^AttT/U=f":x;#xej^Lfcl0ml»;^l)# 
*^I^«=(C#bfc, ^:i{Cn---^-tJ-V/i^g?3i^/W (9/1) Sml^^^JPx. mL<fie9 
Mif;fc^^MT-l 8 0 O r pm, 35^Ffli^-L>5>SiL. ^m'W ^ K7-YT'f;^^Att7t7'-fe 

hi^(cMtt7k®SrJ*P)-«rfw„ ^mmirn-^^-t^ymm^^Ji^ (9/1) 2ml-e=i>' 
r'i'v'3->i/L^cT5:y7"nf/U;&7.^. (I SOLUTE NH2, 500mg/3m 

1. International Sorbent Technology, UK) CD 
■y:. n-^^-^>'^mM^'f-^l' (9/1) 2ml, ^nD/J>/UA/2-7°nyN°y — (2 
/I) 2mlT2[Hl, v'^^^/l'^ — ■7'/l'lmlT")lBi^:Slc}f-bfcf^, 3%i^^?r-a$j>v=^^ 

^;»Lfc„ — o n 1 ^ADx.-Cj§^S?L, HPLCtC-Ci^^ffbfco 

[0017] 

( 3 ) H P L C ;fc/f 

HPLC5>^ff«a*Mi-^F;fMLC-10AS4<V:r(Ci^^lS^^i±l:^ (&»«l#0f, SPD 
-lOA) h^l^y-^u — 9 (A^MItBf, CR-8A) SrffiggL-rtrofc, ;it;7A(4c 
OSMOSIL 4C18-AR-I I (250x4. 6mm, 5/im, -f- ft =7 ^ 
M) (c T ffl VN fc„ 

[0018] 

#»|B^:LT«, ^^KA:T-fe-h=bl)/W/y^/ — /W/2%@^^ (60/16/24, 
v/v/v) *5j;?>:^!^B:T-feh::ihi)/uSrfflVN, i^7v?:3ivh»;,fe (^MB(7)-^W» 
) , 0% (0-85^) , 0-60% (8-14^) , 60-70 % (14-16^) , 7 
0% (16-38^>) (C-C, JjSiiO. eml/^fCT^abi/ho i|^tilf4 345nmtC-CfT 

[0019] 

(4) u-^y-f^-^cD^i 

^''£iEl^tt(R2>0. 9 9 9);4M#f3ttfcc l^^yi'>'ffi?cOttttiS!)^tt8 0%i:Ji^$ 
ti, ^S:|5I# (LOQ) *Jj;l>*1^|±i|5S^ (LOD) (4^tL-ett, ;2|--/wh7>';^uf^y-Y 
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l^mcom-^ : 0 , 27ng/ml, 0. 08ng/ml. 13->^xuf^y^>'^(7:>^^ 
:0. 44ng/ml, 0. 13ng/ml, 9-iy:^iy^y^>'^a:)m^:0. 2 2 n 
g/ml. 0. OTn^ymltm^^tltZo 
[ 0 0 2 0 ] 

ifiL 3» fit : uikmWi^c^bmjkmmi^m (mm : yu- x ^ h - ) x ^ \^t^o 

I 0 0 2 1 1 

HbAlc, TC :=i :^ a — /U) , HDLC (HDL^U;=^f^n — /U) , TG { h 

y^^y-tyK) . ffa (mmmmm) cosstc:ov^T^isRL, inc. tciswufco 

[ 0 0 2 2 ] 

[ wi ^ 1 1 

[ 0 0 2 3 ] 
[« 1 ] 





^nm. (x-iS'ieH) 


(SD) 




(ATRA) 


1. 7 2ng/'ml 
(1. 3 2-2. 2 5) 


19. 7 % 
(4. 5) 


0.5 1 


(13 c RA) 


2 . 1 0 n g /xci 1 
(1. 6 2-3. 0 0) 


11. 8% 

(8. 2) 


0.053 


X (BG) 


9 0. Smg/d 1 
(8 4-1 0 5) 


5. 3% 
(2. 3) 


0. 54 


hU^'J-feU H (TG) 


7 6. 3mg/d 1 
(4 2-1 3 7) 


2 5. 7% 
(4. 5) 


0.18 


jSiWiiteK (FFA) 


0. 45mEQ/l 
(0. 12-1. 16) 


6 7. 1 % 
(1 3. 2) 


<0. 0 0 0 1 



[ 0 0 2 4] 
2 ] 
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(SD) 




(ATRA) 


1 . 8 1 n g /"m 1 
(1. 40-2. 34) 


11. 0 % 
(4. 5) 


0. 7 4 


(13c RA) 


1. 9 5ng/ml 
(1. 6 1-2. 3 1) 


8. 43^ 
(4. 7) 


0.9 0 


iSL^^)Vz\—7. (BG) 


9 2, 8mg/d 1 
(8 2-1 0 9) 


6. 4% 
(1. 3) 


0.053 


m^V7.7-U-')V (TO 


18 5. 2me/d I 
(1 4 3-2 7 9) 


6. 2% 
(5. 6) 


0.2 2 


HDLnkX5^0— ;U 

(HDL C) 


6 5. 6mg/^d 1 
(3 2-9 8) 


6. 7% 
(3. 1) 


0.16 


hUi^U-feU H (TG) 


6 8. emg/d 1 
(3 8-14 3) 


2 5. 5% 
(19. 2) 


0.071 


mmmmm (ffa) 


0. 38mEQ/l 
(0. 1 6-0. 6 8) 


3 5. 3 % 
(13. 4) 


0. 31 



[ 0 0 2 5 ] 

[ 0 0 2 6 ] 
1^3] 
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Bm"i (KG/m^) 



1 4X4 
3 2. 8±7. 9 

(n=l 8) 
2 1. 2± 1. 7 

(n= 1 8) 



(TO (mg/d 1) 



1 9 0 ± 3 3 
(n= 1 7) 



HDLziUj:^'rP-;i/ 
(HDLC) 

(mg/d 1) 

(mg/d 1 ) 

jfll*i^;Hi— X (BG) 

(mg/d 1) 
Hb A 1 c 

(ATRA) 
(n g/m 1 ) 



1 3 -i^:^ u^y-r > 

(1 3 cRA) 
(n g/m 1 ) 
ATRA+ 1 3 c RA 

(n g/m 1 ) 



6 3. 5 ± 1 1. 3 

(n=l 7) 

1 3 6 ± 2 7 3 
(n= 1 6) 
9 8. 5 ± 7. 0 
(n=l 7) 
4. 5 9 ± 0. 14 

(n=7) 
2. 0 8±0. 5 3 
(n= 1 8) 



I 1/2 
5 6. 7± 1 5. 5 

(n=l 3) 
2 2. 7±4. 3 
(n=l 3) 



0, 0 0 0 1 



0. 2 8 6 



1 8 6±3 3 
(n= 1 3) 



0. 7 5 6 



5 4. 4± 1 2. 4 
(n=l 1) 

1 1 8± 8 1 
(n= 1 3) 

1 3 9 ± 3 3 
(n= 1 3) 
6. 7 5± 1. 2 4 

(n = l 3) 
1. 7 6±0. 54 
(n = l 3) 



0.057 



0. 0 7 7 



0. 0 0 6 



<0. 0 0 0 1 



0. 0 9 2 



2. 05±0. 26 I 1. 77±0. 39 
(n=18) (n = 13) 

4. 13±0. 6 1 3. 5 4±0. 86 
(n=18) I (n = 13) 



0. 0 9 3 



0. 0 3 3 



10 



20 



30 



[ 0 0 2 7 ] 
[^41 
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^^k2 


^mm^ (r) 




ATRA 


-0. 6 9 * 




1 3 c RA 


-0. 5 2 




HbAl c 


-0. 24 


Hb A 1 c 


ATRA 


0. 5 7 * 


HbAl c 


1 3 c RA 


0. 6 2 * 


HbA 1 c 


BG 


0. 3 7 


HbA 1 c 


TC 


0, 6 1 * 


Hb A 1 c 


HDLC 


0.15 


ATR A 


TC 


0.4 3 


ATRA 


HDLC 


0.2 9 


ATRA 


13c RA 


0. 7 4 * * 


1 3 c RA 


TC 


0.3 1 


13c RA 


HDLC 


0. 6 1 



* P<0. 0 5. * * P<0. 0 1 



1 0 0 2 8 ] 

()^is XXf B mmmi^. sSb.^ ^ ;u=i~ ^ ^ U. ^ U :k T ^ - ^ X XIU D zx \^ ^ u ~ n 

I 0 0 2 9 J 
I 0 0 3 0 1 

:^t^^^t (4 ffi H ^ 1/^ , 

[ 0 0 3 1 ] 

« i: L T W ffl -C fe S r t ^ ^ ^- _^ 



(9) 



JP 2004-163379 A 2004. 6. 10 



F 2G045 AA13 BAIO BB03 BBIO BB48 BB51 CA25 CA26 DA57 FA27 

FA29 FB06 GCIO 



